The application of egg transfer techniques in cattle depends on a consistent supply of fertilized eggs being available, and the induction of superovulation is the main method of egg supply. Administration of follicle-stimulating compounds (mainly PMSG) during the follicular phase (Days 15 to 17) of the oestrous cycle has been the usual method used to induce multiple ovulations (see for example, Avery, Fahning & Graham, 1962; Gordon, Williams & Edwards, 1962; Scanlon, Sreenan & Gordon, 1968 (Sreenan, Beehan & Mulvehill, 1975) . Determination ofplasma progesterone. Blood samples were taken by jugular venepuncture at 24-h intervals from all the animals ; sampling was started on the day before progesterone pessary insertion and continued for 3 days after PMSG administration. The blood was collected in evacuated 10-ml glass tubes containing 0-1 ml EDTA, cooled in an ice bath and centrifuged at 1500g (20 min, 5°C) within 30 min of collection. Plasma samples were stored at -20°C until assay for progesterone by the radioimmunoassay method described by Gosling, Parker & Fottrell (1975) . Duplicate 0-2 ml aliquots of all samples were extracted with 0-5 ml petroleum ether. For each assay run, low level plasma samples with 250 or 1000 pg added progesterone standard were included. These gave mean recovery values of 284 and 1000 pg, respectively. The extraction efficiency was 90-0 ± 4-8 (S.D.) % and the results were corrected for such losses. Each assay run included samples from all animals. Interassay variation for control samples containing 5 ng progesterone/ml was 9-2 %.
.
The aim of the present studies was to examine the relationship between the endogenous proges¬ terone level and ovulation rate in PMSG treated cows and to determine the effect of increasing the endogenous progesterone level during the early and mid-luteal phases of the oestrous cycle on the ovarian response to PMSG.
Methods
The animals were maiden heifers (Hereford Aberdeen Angus) weighing (Sreenan, Beehan & Mulvehill, 1975) . Determination ofplasma progesterone. Blood samples were taken by jugular venepuncture at 24-h intervals from all the animals ; sampling was started on the day before progesterone pessary insertion and continued for 3 days after PMSG administration. The blood was collected in evacuated 10-ml glass tubes containing 0-1 ml EDTA, cooled in an ice bath and centrifuged at 1500g (20 min, 5°C) within 30 min of collection. Plasma samples were stored at -20°C until assay for progesterone by the radioimmunoassay method described by Gosling, Parker & Fottrell (1975) . Duplicate 0-2 ml aliquots of all samples were extracted with 0-5 ml petroleum ether. For each assay run, low level plasma samples with 250 or 1000 pg added progesterone standard were included. These gave mean recovery values of 284 and 1000 pg, respectively. The extraction efficiency was 90-0 ± 4-8 (S.D.) % and the results were corrected for such losses. Each assay run included samples from all animals. Interassay variation for control samples containing 5 ng progesterone/ml was 9-2 %.
Statistical analysis. Ovarian response and plasma progesterone levels were analysed by least squares analysis (Harvey, 1960) , with logarithmic transformation of the progesterone determinations.
Results and discussion
Exogenous progesterone resulted in increased plasma levels at the time of PMSG administration for animals in Group I (3-3 ± 0-5 versus 0-3 ± 0-5 ng/ml, < 0-01) and while animals treated with progesterone at Day 10 (Group II) had a higher mean value, the difference was not significant (80 ± 0-7 and 6-6 ± 1-0 ng/ml).
As shown in Table 1 Foote & Onuma, 1970) . Henricks, Hill, Dickey & Lamond (1973) infer from their studies that the critical factor controlling ovulation rate in superovulating cows may be the number of follicles induced to grow and secrete oestrogen while the CL is still actively producing progesterone. We found that increasing the endogenous progesterone level early (Day 3) or in the middle (Day 10) of the cycle did not affect the ovulation rate (Table 1) but that the day of the cycle on which PMSG was administered was important, confirming the reports of Phillipo & Rowson (1975) and Newcomb & Rowson (1976) .
In the present study the follicular response (no. of follicles 3= 10 mm in diam.) and the total ovarian response (follicles > 10 mm + CL) were not affected by the day of the cycle on which PMSG was administered. It is probable therefore that it is the type of follicle population in the ovary at any particular time rather than the number that affects the ovulation response to gonadotrophin. 
